Epiblast morphogenesis before gastrulation.
The epiblast is a single cell-layered epithelium which generates through gastrulation all tissues in an amniote embryo proper. Specification of the epiblast as a cell lineage in early development is coupled with that of the trophoblast and hypoblast, two lineages dedicated to forming extramebryonic tissues. The complex relationship between molecular specification and morphogenetic segregation of these three lineages is not well understood. In this review I will compare the ontogeny of epithelial epiblast in different amniote groups and emphasize the diversity in cell biological mechanisms employed by each group to reach this conserved epithelial structure as the pre-requisite for gastrulation. The limitations of associating cell fate with cell shape and position will also be discussed. In most amniote groups, bi-potential precursors for the epiblast and hypoblast, similar to the inner cell mass in the eutherian mammals, are not associated with an apolar, inside location in the blastocyst. Conversely, a blastocyst cell with epithelial morphology and superficial location is not indicative of its trophoblast fate. The polar trophoblast is absent in all amniotes except for the eutherian mammals. In the avian, reptilian and eutherian groups, epithelialization of the epiblast occurs after its fate specification and involves a mesenchymal-to-epithelial transition (MET) process, whereas in the monotremes and marsupials, pre-epiblast cells adopt an epithelial morphology prior to their commitment to the epiblast fate. The conservation of an epithelialized epiblast is viewed as an adaptation to evolutionary constraints placed on pre-gastrulation ectoderm in the ancestral amniote. The relationship between epiblast MET and epiblast pluripontency will also be discussed. Whether such an MET/epithelialization process is advantageous for the self-renewal and/or differentiation of human epiblast stem cells in vitro is unclear.